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FOREWORD 


Designers  of  military  equipment  have  long  been  aware  of  the  corrosive 
effects  of  salt  particles  on  exposed  metals.  Salt  spray  and  salt  water 
immersion  tests  are  frequently  used  tc  study  and  determine  the  resistance 
of  metals  and  other  materials  to  corrosion  by  salt.  The  primary  source  of 
atmospheric  salt  is  the  ocean.  Nevertheless,  a  few  scientists  have  been 
aw.  re  since  the  middle  of  the  last  century  that  corrosion  due  to  sea-salts 
is  not  confined  to  areas  near  the  oceans  but  occurs  inland  over  every  part 
of  continental  landmasses.  Salt  particles  which  are  jetted  into  the  air 
from  bursting  bubbles  on  the  ocean  surface  are  swept  inland  by  every  impor¬ 
tation  of  maritime  air  and  subsequently  deposited  in  rain  or  snow  or  as  dry 
salt  particles  on  land  surfaces  far  from  oceanic  areas.  Designers  of  equip¬ 
ment  have  been  slow  to  take  this  into  account.  Preventive  measures  for 
salt  corrosion  are  therefore  frequently  overlooked  in  design  specifications 
for  equipment  and  materials  to  be  used  at  inland  installations. 

This  bibliography  of  atmospheric  (cyclic)  sea-salts  is  designed  to 
bring  to  the  attention  of  engineers  source  references  rn  all  phases  of  the 
sea-salt  cycle,  particularly  those  referring  to  sea-salt  distribution  and 
to  rates  of  salt  deposition  on  land.  It  has  been  prepared  as  an  ancillary 
contribution  to  an  In-house  Laboratory  Independent  Research  (ILIR)  Project 
on  Atmospheric  Contaminants. 

The  writer  is  indebted  to  a  number  of  people  for  assistance  in  trans¬ 
lating  titles,  obtaining  data  and  publications  from  all  parts  of  the  world, 
particularly:  William  L.  Molo,  National  Oceanographic  Data  Center;  Bianca 
D'Atri,  Patricia  Olstead,  Margaret  Comick,  Eugene  Peary  and  Robert 
McDonald,  Technical  library,  U.S.  Army  Natick  Laboratories. 
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ABSTRACT 


This  bibliography  provides  more  than  600  references  covering  all 
phases  of  the  sea-salt  cycle:  the  origin  of  the  particles  in  salt  lakes, 
playas,  and  oceans,  the  processes  by  which  the  salt  particles  are  jetted 
into  the  air  from  sea  and  lake  surfaces  by  bursting  bubbles ,  their  trans¬ 
port  inland  over  the  continental  landmasses,  their  impingement,  incrust- 
ment,  and  fallout  either  as  dry  salt  particles  or  in  various  forms  of 
precipitation  and  their  eventual  return  in  rivers  to  the  sea.  Selected 
references  are  also  included  on  the  historic  development  of  the  subject, 
methods  of  chemical  analysis,  and  techniques  of  instrumentation  and  ex¬ 
perimental  research  leading  to  the  formulation  of  current  theories  and 
postulations . 

An  Index  to  Subjects  is  included  so  that  the  reader  may  quickly  lo¬ 
cate  references  pertaining  to  his  immediate  interest.  Most  of  the  current 
meteorological  and  geophysical  journals  as  well  as  obscure  sources  of 
world-wide  scope  have  been  used  in  this  compilation. 
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BIBLIOGRAPHY  ON  ATMOSPHERIC  (CYCLIC)  SEA-SALTS 


INTRODUCTION 


Atmospheric  pollution  is  one  of  the  world's  foremost  problems.  Sea- 
salts  are  one  of  the  natural  pollutants  that  contribute  to  this  problem. 
Sea-salts  are  an  enigma  in  that  they  play  a  dual  role  in  being  both  bene¬ 
ficial  and  destructive.  Sea-salts  are  an  essential  component  of  atmos¬ 
pheric  processes  in  that  they  serve  as  nuclei  around  which  raindrops  form. 
Under  certain  environmental  conditions  they  are  also  higl  ly  corrosive  to 
certain  metals  and  therefore  must  be  considered  in  the  design  of  any  mate¬ 
rial  exposed  to  the  atmosphere. 

This  bibliography  has  been  prepared  as  an  ancillary  contribution  to  an 
In-house  Laboratory  Independent  Research  (ILIR)  Project  on  Atmospheric 
Contaminants.  It  consists  primarily  of  a  collection  of  references  se¬ 
lected  from  material  assembled  as  a  basis  for  a  preliminary  report  on  atmos 
pheric  sea-salt  design  criteria  areas  published  by  the  writer  in  1965,*  and 
as  background  for  a  desert  aerosol  project  in  1969. 

Nearly  all  of  the  articles  cited  have  been  reviewed  by  the  writer  and 
are  known  to  contain  data  pertinent  to  practically  every  phase  of  the  sea- 
salt  cycle.  They  therefore  merit  publication  as  a  selected  bibliography 
for  those  researchers  requiring  more  detail  than  that  presented  in  the 
original  paper. 

The  bibliography  is  primarily  intended  for  design  and  test  engineers 
engaged  in  protecting  equipment  and  installations  from  corrosion  due  to 
atmospheric  sea-salt  fallout,  but  it  will  also  be  valuable  to  students  con¬ 
cerned  with  the  role  of  sea-salt  particles  in  the  formation  of  giant  conder. 
sation  nuclei  in  the  atmosphere. 


*Brierly,  William  B.  Atmosphere  Sea-Salts  Design  Criteria  Areas.  Journal 
of  Environmental  Sciences,  8,  5,  15-23,  October  1965. 


The  bibliography  provides  comprenensive  reference  to  all  phases  of  the 
sea-salt  cycle:  the  nature  of  the  sources  of  the  particles  in  salt  lakes, 
playas,  or  the  oceans,  the  processes  by  which  sea-salt  particles  are  jetted 
into  the  air  by  bursting  bubbles,  their  transport  inland  over  the  continen¬ 
tal  landmasses,  their  impingement,  incrustment  or  fallout  either  as  dry  salt 
particles  or  in  solid  or  liquid  precipitation  and  their  eventual  return  to 
the  sea  in  river  waters.  Articles  cited  also  note  the  recycling  of  salt 
particles  into  the  atmosphere  from  windblown  saline  soil  and  encrustacions 
from  the  surfaces  of  arid  areas.  Selected  references  are  also  included 
which  present  the  historic  development  of  the  subject;  on  methods  of  chemical 
analysis;  and  those  techniques  of  instrumentation  and  experimental  research 
which  have  led  to  the  formulation  of  current  theories  and  postulations. 

An  Index  to  Subjects  is  located  at  the  end  of  the  Bibliography  to  facil¬ 
itate  locating  references  pertaining  to  the  readers  immediate  interest. 

References  are  entered  alphabetically  by  author.  Where  there  is  more 
than  one  reference  by  the  same  author,  they  are  listed  in  chronological 
order.  Citations  are  given  in  the  language  of  publication  followed  in 
some  cases  by  a  free  translation  in  English.  Cyrillic  letters  have  been 
transliterated  into  English  equivalents.  Japanese  titles  are  given  in 
English. 

Some  of  the  references  which  have  been  taken  from  other  reference  list¬ 
ings  are  not  cited  according  to  standard  bibliographic  techniques;  they  are 
Included  in  this  bibliography  despite  theii  incompleteness  because  they  may 
provide  leads  to  other  more  useful  sources.  Corrections  or  additions  for 
future  revisions  will  be  appreciated. 

Many  journals  and  other  sources  have  been  used  in  the  preparation  of 
this  bibliography.  Several  of  them  merit  special  mention  because  pertinent 
articles  will  continue  to  appear  in  them  or  by  them.  They  are: 

Meteorological  and  Geoastrcphysical  Abstracts:  American 
Meteorological  Society,  Boston,  Mass. 

Tellus,  a  quarterly  journal  of  geophysics  published  mainly  In 
English  by  the  Swedish  Geophysical  Society,  Stockholm. 

The  Quarterly  Journal  of  the  Royal  Meteorological  Society,  London 

Bulletin  of  the  American  Meteorological  Society,  Boston,  Mass. 

Indian  Journal  of  Meteorology  and  Geophysics,  Delhi 

Journal  of  Geophysical  Research,  Washington,  D.C. 

National  Oceanographic  Data  Center,  Washington,  D.C. 
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